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, $\alpha$- $(0<\alpha\leqq 1)$
Bergman , .
0. $\mathrm{E}\mathrm{X}$
Bergman $B^{2}$ , $D=\{z;|z|<1\}$
$L^{2}$




, harmonic Bergman space , W.C.Ramay,
H.Yi, $\mathrm{B}.\mathrm{R}$.Choe, H.Koo, M.Yamada $([8],[10],[11])$ .
,
$arrow\alpha-$







$0<\alpha\leqq 1$ $n$ ,
$\mathbb{R}_{+}^{n+}1$ $:=\{(x, t);x\in \mathbb{R}", t>0\}$
$\text{ }7$ \mbox{\boldmath $\alpha$}- 1
$L^{(\alpha)}:= \frac{\partial}{\partial t}+(-\Delta_{x})^{\alpha}$
. $\alpha=1$ -$\partial t\partial-\Delta$ . $\alpha=\frac{1}{2}$
.
1. $\mathbb{R}_{+}^{n+1}$ $u$ $\alpha$- $(\alpha-\mathrm{p}\mathrm{a}\mathrm{r}\mathrm{a}\mathrm{b}\mathrm{o}\mathrm{l}\mathrm{i}\mathrm{c})$
,’
$\circ u$ $\mathbb{R}_{+}^{n+1}$









$p\leqq\infty$ . $L^{p}(\mathbb{R}_{+}^{n+1})$ $b_{\alpha}^{p}$
$b_{\alpha}^{\mathrm{p}}:=$ { $u\in L^{p}(\mathbb{R}_{+}^{n+1});u$ \mbox{\boldmath $\alpha$}- }
, $\alpha$- Bergman ($\alpha$-parabolic Bergman space)
. $L^{p_{-}}$
$||$u $||_{p}=||$u $||_{L^{\mathrm{p}}(\mathbb{R}_{+}^{n+}}1$ ) $=( \int\int_{\mathbb{R}_{+}^{n+1}}|u(x, t)|^{p}dxdt)^{\frac{1}{p}}$
.
2. 1–
, point evaluation .
1. $t>0$ , $C$ (t) ,
$|$u(x, $t$) $|\leqq C(t)||$u $||_{p}$
108
$u\in b_{\alpha}^{p}$ . , $u\in b_{\alpha}^{p}$ $(x, t)$
$u$ (x, $t$) , $b_{\alpha}^{p}$ .
1 , $b_{\alpha}^{\mathrm{p}}$ Cauchy $\mathbb{R}_{+}^{n+1}$ ,
$\alpha$- . .
1. $1\leqq p\leqq\infty$ , $b_{\alpha}^{p}$ $||$ $|$ |p
, Banach .
$b_{\alpha}^{2}$ point evaluation Hilbert ,
.






$u(x, t)= \int_{\mathrm{R}^{n}}W^{(\alpha)}(y, s)u(x-y, t-s)dy=\int_{\mathbb{R}^{n}}W^{(\alpha)}(x-y,t-s)u(y, s)dy$










. , $\alpha=1$ heat kernd
$W^{(1)}(x, t)= \frac{1}{(4\pi t)^{n/2}}e^{-\frac{\mathrm{I}^{x}\mathfrak{l}^{2}}{4t}}$ $(t>0)$
108
, $\alpha=\frac{1}{2}$ Poisson kernel
$W^{(1/2)}(x, t)= \Gamma(\frac{n+1}{2})\frac{t}{(t^{2}+|x|^{2})2\underline{n}\pm\underline{1}}$ $(t>0)$
.
$W^{(\alpha)}$ ,
$W^{(\alpha)}(x, t)=O(|x|^{-n-2\alpha})$ , $(|x|arrow\infty)$
,
$W^{(\alpha)}(x, t)=l^{-\frac{n}{2\alpha}}W^{(\alpha)}(t^{-\frac{1}{2a}}x, 1)$ , $(t>0)$
. , .
1. $k$ , $\beta$ $C_{k,\beta}$ ,
$|( \frac{\partial}{\partial t})^{k}(\frac{\partial}{\partial x})^{\beta}W^{(\alpha)}(x, t)|\leqq C_{k,\beta^{\frac{t^{1-k}}{(t+|x|^{2\alpha})^{\frac{n+|\beta|}{2\alpha}+1}}}}$
1 , . , 1
.
2. $C_{\alpha,n,p}$ ,
$|$u(x, $t$) $|\leqq C_{\alpha,n,p}t^{-(\frac{n}{2\alpha}+1)\frac{1}{p}}||u||_{p}$
$u\in b_{\alpha}^{\mathrm{p}}$ . , $k$ , $\beta$
$C_{\alpha,n,p,k,\beta}$ ,




$R_{\alpha}(x, t;y, s):=-2 \frac{\partial W^{(\alpha)}}{\partial t}(x-y, t+s)$ $((x, t),$ $(y, s)\in \mathbb{R}_{+}^{n+1})$
110
, $\alpha$- Bergman ($\alpha$-parabolic Bergman kernel) .
, R . $\alpha$- Bergman
R , ,
$R_{\alpha}f(x, t):= \iint_{\mathbb{R}_{+}^{n+1}}R_{\alpha}(x, t;y, s)f(y, s)$ dyds, $(x, t)\in \mathbb{R}_{+}^{n}$“ $1$ .
, $\alpha$- Bergman , 2 $b_{\alpha}^{2}$
.
3. ( )




$R_{\alpha}$ : $L^{p}(\mathbb{R}_{+}^{n+1})arrow b_{\alpha}^{p}$
. , $p=2$ .
6. $1<p<\infty$
3 .
4. ( ) $1<p<\infty$ ,
$(b_{\alpha}^{p})’\cong b_{\alpha}^{q}$
, $q$ $p$ , $\frac{1}{p}$ $\frac{1}{q}=1$ .
$W^{(\alpha)}$
$p=1$ , $\overline{\partial t}(\cdot, \cdot+s)\in U(\mathbb{R}_{+}^{n+1})(p>1)$
$\frac{\partial W^{(\alpha)}}{\partial t}(., \cdot+s)\not\in L^{1}(\mathbb{R}_{+}^{n+1})$ .
7. $R_{\alpha}^{m}$
$m=0,1$ , $2,3,$ . $|1$ , $R_{\alpha}^{m}$
$R_{\alpha}^{m}(x, t;y, s):= \frac{(-2)^{m}}{m!}s^{m}(\frac{\partial}{\partial s})^{m}R_{\alpha}(x, t;y, s)$
111
, $R_{\alpha}^{m}$ $R_{\alpha}^{m}$
$R_{\alpha}^{m}f(x, t):= \int\int_{\mathbb{R}_{+}^{n+1}}R_{\alpha}^{m}(x, t;y, s)f(y, s)$ dyds.
R\mbox{\boldmath $\alpha$}0=R . R $R_{\alpha}^{m}$ $(x, t)$ $(y, s)$
, R , 3 (b) $p=1$ .
,
4. $m\geqq 1$ .
(a) $1\leqq p<\infty$ ,
$R_{\alpha}^{m}u=u$
$u\in b_{\alpha}^{p}$ .
(b) $1\leqq p<\infty$ ,
$R_{\alpha}^{m}$ : $L^{p}(\mathbb{R}_{+}^{n+1})arrow b_{\alpha}^{p}$
.
5. $m,$ $k$ , $1\leqq p<\infty$ ,
$R_{\alpha}^{m}(t^{k}( \frac{\partial}{\partial t})^{k}u)=\frac{(m+k)!}{(-2)^{k}m!}u$
$u\in b_{\alpha}^{p}$ .
6. $k$ , $1\leqq p<\infty$ $c_{k,p}$
,
$c_{k,p}^{-1}||t^{k}( \frac{\partial}{\partial t})^{k}u||_{p}\leqq||u||_{p}\leqq c_{k,p}||t^{k}(\frac{\partial}{\partial t})^{k}u||_{p}$
$u\in$ ’ .
8. $\alpha$- Bloch $-p=1$
4 $b_{\alpha}^{1}$ .
3. $\alpha$- B
$B_{\alpha}:=$ { $u;$ $\mathbb{R}_{+}^{n+1}$ $\alpha$- , $(x,t) \in \mathbb{R}_{+}^{n+1}\sup(t|\frac{\partial u}{\partial t}$ (x, $t$) $|+t^{\frac{1}{2\alpha}}|\nabla_{x}u($x, $t)|)<\infty$}
112
) $\alpha$- Bloch ( $\alpha$-parabolic Bloch space) . $\alpha-$
Bloch
$||$u $||_{B_{\alpha}}:=|$u$(0,1)$ $|+(x,t) \in \mathbb{R}_{+}^{n+1}\sup(t|\frac{\partial u}{\partial t}(x, t)|+t\frac{1}{2\alpha}|\nabla_{x}$u(x, $t$ ) $|)$
Banach .
B $b_{\alpha}^{1}$ . , $b_{\alpha}^{1}$ $u$ 0
$\iint_{\mathbb{R}_{+}^{n+1}}u$(x, $t$) $dxdt=0$
, B $\mathbb{R}$ ( ) .
7 ( $b_{\alpha}^{1}$ ) .
$(b_{\alpha}^{1})’\cong B_{\alpha}$ /$\mathbb{R}$ .
pairing $\#\mathrm{h}$
$\langle$u, $[v]\rangle$ $:=-2$ $\int\int_{\mathbb{R}_{+}^{n+1}}u(x, t)t\frac{\partial}{\partial t}v(x, t)$ dxdt
, $u$ $\sup_{\mathbb{R}_{+}^{n+1}}(1+$ $(1+t+|x|^{2\alpha})^{\frac{n}{2\alpha}+1}|u$ (x, $t$ ) $|<\infty$
,
$\langle u, [v]\rangle=\iint_{\mathbb{R}_{+}^{n+1}}u$(x, $t$) $v$ (x, $t$ ) dxdt
.
4 $1<p<\infty$ $b_{\alpha}^{p}$ , $b_{\alpha}^{1}$
. $b_{\alpha}^{1}$ predual ($X’=b_{\alpha}^{1}$ Banach )
.
4. B $B_{\alpha,0}$
$B_{\alpha,0}:= \{u\in B_{\alpha};\lim_{|x|+t+t^{-1}arrow\infty}(t|\frac{\partial u}{\partial t}(x, t)|+t^{\frac{1}{2\alpha}}|\nabla_{x}u(x, t)|)=0\}$
, $\alpha$- fittle Bloch ( $\alpha$-parabolic little Bloch space)
. $b_{\alpha}^{1}$ predual .




$B_{\alpha,0}$ $\lim$ $|x|+t+t^{-1}arrow\infty$ $(x, t)$
$\mathbb{R}_{+}^{n+1}$ 1 $\mathbb{R}_{+}^{n+1}\cup\{\infty\}$ $\infty$
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